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*o»J5fcfrfefc§Bi-6«fa4«5B«:ll«i-5. 

i <Dim.mm 2 0 u $ h &*© ±e 

«^fc»2©IMMl2 1'SrJ»J«i-*. -tb-C, JfS2<D*& 
^JK2 1 Sraty^^^LT, M?LSP2 2SrKJts fill© 

9©IWlc|6M2-0fcBm*ir5***:»J*U £*t 
#5. 
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r b WftfciJ-SX ^T^^h^ 

-c, 

>f<< b7*{ >±\c]&&£tiitV—7.7 4 ^ b * 

y-*9-r ^tMiE«mtt«asit ©n&MSiiJuinii 
9 JbJi©IMMbJi#*»-9 •• <■-. . .m : 

l**Wi«fcU ftrfBT*©lfelft&S£f&«#fc1-S*l 
Mf2TJl©&Jgiffi$U;fc, v—*.7<<i'bmmx, *»o. 

«JIE^mtt^£MfEy-^7<>i:©K^*)t)\ <J>fc 
<>fc 2:«.©#*JW| J^.*£.f , «r*U 

fs^to<DTmft£i&£k*£&&bi-z z t zwkt- 



ftb-rzfSvmZKl 0 0 oAUTX-hZZbZ&WLb 

[f«*3S8] l«*^2t J U<»is«*«3Jc:*5V^T, gtr 
IB&JBEI&Ht; .KSlSfcJSVN-C, 7*4 ->g :✓© 

9 ) if 2 1 b<:f*a*gs 3 kjbvvt, str 

io &&mmkl*. #4 h7->{ybmtiZi: ! !>\zBf8.£iv1t 
Z.b-k*&&b-*%T Zt- 47*-* b!)t xmm&&&o 

intaglio] n#qi2fc*s^T, mwamit. v 

<< h7j:/bm*Z>£?\ztef8.£1x1tzb*<&mb-*Z> 

7*74 y *xm$t;mwL 

[000 1] ;;>;>: V; : 

[0 0 0 2] 

'^f (TFT) «rff«i-5atlfasifca[te*»UTftT 

. 10004] *fc, ^OiSfti^iia^ttt 
40 ^ h *s»ti-5 b ir * 5 WH.*:»o. * - ^f B -c«fife 

: ^tusavx^-y-tiii^jjcffiijj^iii^fittsBij©^^ 
* ^-y- sr^e u y - * ^xm^ Ltcm^m^vm^. 

[ 0 0 0 5 ] &3|5©T ^ 7 1 >f h y ^ 

it©iBiiSBi n-^i - . r 9- y-^ h y 9 ^s*^ 

^:t< 3o©gp^,c:^.tb^5. i-^fc*,. ^ 

-f \-7<i*s bwsm. ^%-v->Ei», *3tiiaj8) 4 

?r^»)i-5fc*©y-< h K7-i , A-@BS2, y-^v-Y 

so ^ (7^-^bb«, y-^iais, m^-Ei^) 5 srBn-f-ft 
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-f^-isiKi ty^r h v 7 2 tab. 

[0006] TVTf?-? hi) 2 X®&3\-±, £&<D# 
©J; 5 y ^SfEt- J: 5 i®§it©mEE©£:»)£r#if&J-f-5 

btli. (01) 

10 0 0 7] ifJgh7^**fi7t©EBit»wJ:!) 

^&£B£it1-*fc«>fct>, ®SiP.Ql£t>±i5©&7fct£©#c 

[0 0 0 8] wOfcfe; ^©^ftttlfeBSti:-^ h'y 
©HMfcfcftP; ^?^t|>J^ (BM) iri^tf^ 

*Sr±»f5) #K*t &?'.T « *• * ST*: :1s 0- *5*ISIB©R- 

USSWjWSHfeU* 5 ti-5HUH] *SJ§bgfi©*ft*fcW b 
Tte, &*ftt>©;& 5 it3g£*vc^.5;&s, ilifii©&anas# 

[0 0 10] 

©-of*, B*«S<®m£:h.fcV-;*mtf%R$}i' 

[0011 ] ■ ±E©*MH4, WftSft^WR h 7 

' - - ■ • ■ • io 



tt. TtSrSii^^v^Tf, ::ft£:fiftb£i:©«ffitc/g 
v ^ £ «fc 5 M p ^©teTteft v \, 

[0 0 13] #369!©T*x-f 7^ hy **§!^£fli 

©y-r h^'fvt, j e©±tc^$ixfcy-^7'i'>', 

[0 0 14]. #3893K:*5^Xti\ ±IE©*#*i»fc*tf 
flF7>-^^l±H j'7'^ K JKhA^. hv^H 

v-xyj >£v ±<offi : m\z.m~rzh<o-?&5<o-?. y 

-Cfoi. SK*fe^©S«5ttt3g£A±-efcoT 
t>«fcW 

[0015] *^k©— ott, jiiaro^it^v^T, m 

±IB©^JRE»i:*«ttll!iB! (jSl3tfl» $rM«@i U 
i <>Jira^lSt<fe©TJi©*fe8'feSS:SlfSflEt-r5 

[0016] *^BJ©te©«J*tt, ±IE©*jf^*5l^ 

ii, &mm%kbmti:?>uft\aro\,^x. mr$t&&®><oTi§ 
vtmvom b&tz>n&*m-rz r b sr^iri-^, 
[0017] ±ie©^pj©^ i. ^2 ^c*3v^-c, sraife 

©^ti-^rtt. <&©ISM (0y^«, SE-ftS^) b<r> 

&mmmb-t-5zbb-*imx*$>z>. . 

[0018] r©|g^l:i± v ^«5»< * <o , 
gim*©7c#v^^^?rffi^5rt^<t«3, 

$ fi 1 0 0 0 AJBTF, ^* U < 5 0 0 kUTb -t5 b 

[0 0 1 9] Sfcs C©i 5^*5ttw*5tNT«, S-ft;^ 

^K^y-^.7'f>'±^!bTiJ'x-f *v > y ^^tEigssr 
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5 

#y XS K, 5 KT5 h\ TV V* 

mtmm. mitres. =>>a, gitr/i^^?^^* 

[002 1] $ fcfc, ±IBO*Wfc*JV^T, &JHiEiBI 

y*— ><Dft±-tz&fti*mmt l-c/b^scdu:^ 

[0 0 2 2] 

[JHfcM . » 

CIHtfl-1] #f^03©ftSiSim»r®0«:03fc:, £ 
fc, ^S!ixa±fiEISrEl2^-t- 0 0 2 i: El 3 

*SeSi-S##£>KlEJ!i:tT*JELTt>.'Wfe«6U^*.* 

[0023] #7*g«i i ±K#&W3£.mm* 

5 0 0AcDJ¥$tw^7X-rC VDSSfcliMEECVD. 
^JKSr3 0 0 OAtOjop:$li^^s'^feifcl47'yX-vC 30 

v d BfeasMfim 9 x-stg- 

fctt U— F-ft<Dm&l$<D4zZa<OT-~-sl>&m\Z X 
?IBih7V^x*<Dig«Uii 2 3: 

[0024] httmrnt vxmitmmm 1 3 & 

^XvCVDSS fcfi®J£i&C V D it tt^/< s/ * 
8efc.fc!K 1 0 0 0AcDff£Kj&j8H-5. *LT, P«r 
^-f-5#fSA^0Sr®BECVDi*t?5 0 0 0A<DJ?$ «o 

J* Uf<< hmffi) 14$r#5. (B3 (A) ) 
[0 0 2 5] friz, Nffifctt*^5TH»-efcS i> 
-f ^-VS: 5X10 14— 5X10 ^W.^/ cm3 (0 K— X 

StfclT 5 £ t J: 9 < • *SUfife-f *J^o&^#ff 

[0 0 26] {UttBomMoMMa&micji o % m «> 



6 

$ 5 o o o k<om\&tz<ommiima 1 7 £^j&u s 
7Li-5. . -t ut. ^fc©&JSE*l«M&ftfl5U:.fc •) y-x 

5. (03 (B) ) 

[0 0 2 7] ZZ$.V<OJLUX>nbintcWl®%:±t>*bfl 
fca*f-*rB2 (A) S-i-|10 3(Otco»wM^i- 

2>. (02 (A) ) 

[0028] &.\zmt&.mm2 osrv-^vtr^^ 

7, ^fcttv^^i: N2 O, 4fcfi->7>i7y=e=7 
iN 2 0&/Sl\fc:^7X^CVD£fcJ:!3^f£1--5. £ 
©S-ffcSfii^ 2 0 f± 2 5 0 ~ 1 0 0 0 A % i i 5 0 

lc-?r (Dfoofimz. X 5 1 t? t) J; v ^„ 
[0 0 2 9] J^V>-C, ^f>-=— f^»iot, 

y 5 KM 2 1 *'P?£< t1)800 0 A£tJb, »4 U 
<ttl. 5 iimVW-Zfc&m-fZ. *y-<SKI(0^5 
llf fiC«$ii5. *K LTv f till 2 0 i: *!) 

jKy-f? K^2 1 Sr^s/^v-^LT, MfbSifflOWa 
U2 2&Ml$.-tZ 0 (03(C)) 
[ 0 0 3 0 ] fc*5, y 5 KJi 2 1 (0^ yf-^if<OU 

$ 5 0~5 0 0A, to, 2 0 OAco^bS^SrM 
f*100 0 AtOf* VKfr X./< y 9 y V^&c-Cj&lt-f 

&m<DR*&o£?\mf8.-tz>. (03 (D) ) 

[00 3 1] iw*T?Oim-C#fe^5«|«j^Sffi<07L 
2 2 i^7y^-7> !) ^^2 3*±^f>^,7>i^iSr02 

(B) ^-T. #^-|401OtO^^i-5 o fflSJ^* 
ffi©7L2 2 iT'^ yi>^ Y V * X 2 3 (DftfcofcgB#»w 

h y 2 3 tfSft&tt v^«3 l lc»4, ^{riij^tg 
h*— (02(B)) 
[003 2] $ fete, JHIQMMR1b2: LT, ^$ 5 0 0 0 
A CD* y 5 Ym 2 4 SrfifeJK IS« 3 1<D# y >T $ K 
^2 l*5j:X/2 4i^bS^ 2 0Sr3i S /^>' ; /L-Cs 

fcK. ^^s'j?y>'^ffi^J:t)J¥$ l 0 0 oAcd I TO 

^UT. Bff«i2 5Sr^-T5. (03(E)) 

[0 03 3] iK Lt, "rtf-*?-* hv t^mm^ 
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^16 ©Sfc3gB#2 2 fc#£>H, ^m^tt^tS^ii 
1.7t*5. 

10 0 3 4] imMW 2 ) ;*£EK09©fEKXfi©±a5BI 

sr 0 4 ic^-r„ *?@ttffli fcfEsaxm § #i£2tffi0i its 

tf) &*3i/i5^^«fc*3V>T»±. IB3i©;&±©g&# 

3 oicx-r*^ y*— v'a I'Mt^tv^. roes^tt 
as^s. (las) 

[0 0 3 6] -tr-C> 1214 (A) l-^-TJ: 5 t-, HE 

-ei*fc<, w*©56«fcK»ta. (04 (a) ) 

••M2:3*:tt»t5.=:HJR-«ffi©5 , ->»** bt i :04 (B) 

[0 0 3 7] LT, 7*4*9 V *sa ^(D&C-*? 

m 1 ©SI6.»c*$v^t:, ®SlO±fflSlwK»t fettfccoffitb^ 
*fcJfefc»«i**ik-t>©"C,.lHll8K«-±©BlP»©aD«[ 

[0038]. CH;G£0!1 3) *^J6^J©^5!iXS©±5I2i 
£06 tr^-r, ^Itttft t> f£»lS i #l±Hife0fl 1 1 15 40 

sMOfcfll*. ffltb«'S©BES»iHtSftl2 irHH«)t-|^- 
[0039] #2a£fiaj-eii9 if ^©^KnttarF^fe* 

-Rl75 - fc*a*<L:fc#. 3l4lltfliK*t*3Ctt» ..#tf7©,?ii so 



01 b 9 ©«1iUi©-gB£ t> r©»#fcRl7 5. 

•ftett, 06 (A) lc^-fJ;5»- N ^JSB£i»19©B2 

fcEfii"5. (0 6 (A) ) 

[0040] $ h fc; ^MB2i^ 1 9 ±>cBg?LgC 2 2 SrJ^ 
^b, ^0±CBM2 3Sr^«t5. (06 (B) ) 

a>< ut, ■r-f^.^ y *-i/ 3 >-©£c-^-tv^#fc:tt 
3Ris«2©iaai!:*sv^T» y-< K9w>©ttas 

[0041] [H16M4 ] *HMJ©f^«iXm©-hE0 
Sr08^ #HJ£0J©»lS:h9l^**©£g«5 
*5J: «ii0 7ln^t. ^m^Jt^xmgflstt 
HlMl ttai: A/ 4fRfe*>9» ##»±nm0ij 1 ©<>© 
^MJ^-rS,, 0 7 i:0 8©#-g-t*B2»cMJ^i- 

5c tttt**©E«tt3t!fc«2fc3IK»fc 
IBI— t?fc'*aS;.-S»J« h9>-i?^^©?Si4ffl*5«ttf^ h 
®ffi©EB£3EH-f r *r:i itS>7^^© 
#ttSrS*«t 5 ^©^^UfflSrli^ofct,©-?*) 

[0 0 4 2] *ms«9t>v nm«i3irac.<9K'^*s. 

feTA^^-tJ-'fe^tuS©^ ®^©4ET©eP^iCT f -f 

w©«t5^$C^lcMlbSiS:IS:^5-i:Sr^b, 
^JI0iJ3Jc:*3V^fi, ffiSb^*t->v^vy-r h (¥^ 
-f h) ©»JKh9>-^^©?S+ig©-a5^lt5r t 

&^bfe*?s -.*iete<sijte*iv^--c»4, ? h y ^/v^^ h ( 3 

1^ b) ©^flg b 9 oSttS t.^ HfWft' 

[0 0 4 3] ft, 07 (A) Srffil^, JfcHlfefcl© h 
yV/wy-f h»Blh9v^^©«S^lc:oi,>-ctftKi- 
5. w©^flgh9>^^»i^ h9^>-l 4^S52 
9 5rK!(-7. Stt^l 2*sy-< f9-f Vfc^©^SBt0^ 

^•f-i^t-a^s^t-rao 3s^ufcifB^2 6-2 8 

J4-t:n-enh9Vi?^^t^5 .(0 7 (A) ) 

[0044] 07 <b) y- 

^7^V18 t^JSE^l 9©M»w3o©|^ffilh9V^ 
**#iEWteSHRUfc«ari:fc3. (07 (B) ) 

:©i5^ih7^^ii7^T^7*-7h y ^^© 
^ y 1- v V V 9 ^ ^ t L xm ^ 5 1 4$ I 
5C:^:^5*pe>^^Tv^5 (^¥5-44 1 9 5) . 
[0 0 4 5] Z<D£itmm<Dnmh'7>'V7>-5'teft.ft 
©li^©£T©SB^«r^i-2)* s . r©eB^tt7 f ^r^^ 

2,.3^ID« > ^©rt^Bgp^H&rFSrt^bi-Ci: 
••tt«V\ -T & *> ,->0 8- - ( AO-Jw^'-f Ji a »i y W h9 
•Y^l 4^a5 2-9 ?rP:»7. .ffittiia 2*syW h9^V 
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fcE*i-*.-. (08 (A) ) 

[0 0 4 6] &JRK8I1 9±fcH?L«2 2£fi* 

£jcl» ^©-hKBM2 3&UW5. (El 8 (B) ) 

*>< l-c, ^^.^ y^-->s VO^C^i-V^^fi 

hi! i t5't fcKi 9v ttfttiit ' 

[004 7] CJKtttt 5 ] #§ll£0i|©f£$lf Ifl»r iBH Sr 
Eliri:, £fc, '^xs±S0^E19^i- o 0 9t 
01 1 ©S-^JiStJS U $£JC te©5BfcWc*sv*T» 
Uj*rt>© £ H*?(0 h co Sr^-T. #»S«HU 1 

WS*©EHSraHEL7Ttt>0"eJE>5.- 

[ o o 4 8 ] -jeim 1 1 mm\z. ■mwnT*m<Dm&is 
hit*? 'tmrni i ±tt#mKsmmi 5 0 o.a©*s 

h 7 I'S?* * ©ISttJi 1 2 £#5. 
[ 0 0 4 9 ] &»w^ M&»IRi: U-c^kS^ 1 3 & 
1 0 0 0A©J?$jr^flSi-5 o -t-b-C, M&m-rzp1& 
f B S^Sr^cBECVDffi-C5 0 0 OAoff SlCj&JglU 

>«B6) 1 4£#3. (01 1 (A) ) 
[ O.OrS-0 ] <fcfcy ■iNS*ft-lt5^iUlft^fc5 !) V© 
-< 5X10 14— 5 X 1 Q^M^/ c m3 <D K— X 30 

a-raETC^e^aHc*^; • 2? i-b t-K i^r e t : 

W&M' *>"©&A&, T=-/v«taS:*J 

[005 1] ^fcofeftttJIJ&ft&ttK: J: 9> f 
$2^mco^kS^©€ra*fe#«3i 7&^i-5. A*n 

coy-mt&ffi w*.ti* it^towmmm (cmp) 

1 5, KH>1 etai-S^f** h*-vv&B8?L-t- 

>i 8, &jsie;bi mmmmmmy 1 9&^i-s. r 

©18* £JSIE*I 1 9 tt-TV h ^Sr*'5 «t 5 fc-TS. 
(Ell (B) ) 

[0 0 5 2] tZti^<DX.m-?'&t>h,1z®&&±fabM. 
fc*Hf-fcH9 (A) fc^f. 

Vl 4<0— gB$rS5 -ir^fcS. y-< Vl 4 t>& 

JSISi® 1- 9-fc, -**EJi3fcttO t ©-efc 9 ; ~Hl3l©ffi««: 
2fcft5gH-Cfe5c Hl£0iJl©^-fc:tt, « 



/0 

LT&/B^#3&#©ffif»;6Si»<fcoTV>*:. #H 
■¥<< hvY ^1 4 fc&JREHl 9SrltoSw 

ofc. (09 (A) ) 

[0 0 5 3] ■ 9 SttHXttffo 

nm 1 9 sraiaxiEa-r s^jwfi, y^ f. ?w yi4t 
&mu& 1 9 omo&fttitesr'hs < -rs r t a«#* l 

'S£-KiJ:-9. ±IE©Pp^ffiSr^U^^, 01 Olc^-fJ: 
5fc;-*tf©y-f K7-fvfc^JRE«l 9^a*aT<>J: 
v\ (010) 
[0 0 5 4] ?kfcg-ft;S^K2 0*2 5 0~1 000 

a; ::-e«5 o oAoj^^^jg-rs. Sfcic, 

2 0 0Aco^tS^M (0^*-f) Srita-TS. i^^ 
T % ^a-^^^^JCiioT, #y>f 5 K€2 1 

irt>8 0 0 0A£*_h v .ffiUttl. 5nmO 

5. t-c; ^ts^ii 2 0 1 jK y a % vm 2 1 J; •? 

5fe 5^F^i^a!feSr^-r5<, : -t LT, ae y <? 3- KJI 2 1 
Sraiy^xy L-T, ffi|6^*^cDMaaS2 2Sr^-f - 
2>o (011 (C) ). 

[0 0 5 5] J5$l 0 0 OACD^VK**^ 

h y * ^ 2 3 *JKfi8;-t-5 0 zfy y V-^ W*2 8tt 
5feJc^ LfcMftSSffi 2 2 SrS 5 J: 5 

[0 0 5 6] r^*T<0XST?#e>ix5tt|ijSl:fflOTL 

(B) U^ir, ffiib^l:fflO?L2 2i7 - 7j'^v by ^ 

H9WV1 4fcfi*5J:5»w^$tt<5£ J:v>. * 

JSBSi^l 9 b??sr9-*bV : *X2 3 ©aJi^Ji^ta^c 

3 1 t>^»t5 0 (09 (B) ) 

[oo57]$ t>\z s mmtem&t vx. m-^sooo 

Aotfim K«2 4«rj*KU,**3 lOjKy-f 5 K 
K2 1 *3«ttJt2 4 tM-tbS^ 2 0 *3is/ f-V^LT, 
&JRfE*ll 9 KJtfS = * h5tx-/vSr^i-5. $ 
bfc. ^y^!)^feCi9)|§10 00AOI TO 

■y l/T, li^mfil2 5 tr»j*f«V-- (01 1 (D) ) 
[005 81 K Lt, Tit 1 ? A?-* Y y **lfi]8g;&s?5 

[ 0 ; 6-5-9-h imtiffl 6-> 0 1-2-^0 1. 5 SrflJffl UT* 
3B»«fc5%r. 01 2 »ctt, '*T«fc»l«**vfc]SttJi 
1 05, 106, 10 7, 1-08 #5S**V"CV^*. CI CD 
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[0 0 6 0] .SttJiifctt, .BSLftV^r hfeftBttf 

1,,10 2iS^$ixTV>5. 

[00 6 1] ii-e, y-f h^giiStXtoagB^^ 
*5 It 5 * *A4*JttWK t ft 5» 

[0 0 6 2] y-< h««±K:|±BIS%UftV^JiM|fe<W)|«S 
H*J**iVC*i!K *<D±.\zy-*mi 0 3, 10 4» 

[0 0 6 3] V-^mi 0 4f±Mx.li='>'*2 M 0 9 

I o 0/6 ii y-^^ik^Vfflv^T ,<m-m* 

i o 9\ l 10, l l l , l i 2p^p^iy%\>^ 0 
I o 0 6 5 J : '£(b' Ki/'f yf Sii;, fcft 

[ 0 0 6.6] 1 13jC*^$n5 KW^ ^Sa^ l 1 0 WJE 

[oo;:6j7] K^vm®ttrs^©^S^liiwE® 
*«$ibi:ftoT^.5. r. © '£ 3 ft#Bt rifc 

fgcr £*f£ *. • 

[ 0 0 6 8 ] El 1 3 fc^-fote, 012 »w^i-^«ic^jn 
z.X y S^Lftv^tpSfJR&jsaRU, ^:<0±^S*i6S 
113, 1145:MLfc^®Tfe5. 
[00 69] i ©EMS L-ftl fcftb^fi© 

- I'O'O 7-'0 ],t^ :! !i^-lc3^©f4?s©a^*^^^*ll 1 

1 3 v, i 1 4 <o± KZ b km mtM^&tim u * ©± 
: i^tottoXBiiii i 5, i ;i 6\ 117, 1 

; i|8, 119, 1 2 Ovl i 2 1, 12 2,123 

[0 0 7 1] ^jafcWfc^MiljftTftt* TFT <D±3j\Z 

Hf©M P^SrSl^S < i"2> d £ 5c 
[0 0 7 2] KW^«*iIB*WSi©IBfcJ» 

j&ztiz vis* (z.hp&tty-x&Mtmt$\z. 

5*fiJtii-5ri:^ *SS£#Swfc BP 

sssmtMS (£ ; <9#£»i.iift$|isft85) ©J5£&&<-t-5 

[0 0 7 3] 

* 7 h > h mm h&m&m t q^^^M^mM-fz 
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[0b7 4] :©«fSEli, *7^TFT<D±^Sr^fii: 

[0 0 7 5] 3»S«-Ct4 h y 7 #4 hS©*BI h 9 

§>©5i|J& h y v *jfc*Jt *T t> Rflttiore* 5 ^ i: 
5. 

»o [EIS©fffi*fttft9§] 

[Ell] -^ftT^x^y^ h!» ^^01^©[HlKia 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new structure related to a method 
of forming an auxilia ry capacity of picture element in an active matrix type 
liquid crystal display device using a top gate type or a top gate type thin film 
transistoKTFT). 

SOLUTION: A 1st insulating film 20 having a high dielectric constant like 
silicon nitride is formed covering a source line 18 and a metallic wiring 19 in 
the same layer, and further thereon, a 2nd insulating layer 21 excellent in 
flatness is formed. And, the 2nd insulating film 21 is etched to make an 
aperture part 22, and the 1 st insulating film 20 is made to be selectively 
exposed. A conductive film 23 functioning as a shading film is formed thereon, 
and between this and the metallic wiring 19, a capacitance having the 
insulating film 20 as a dielectric substance is formed, and this is used as an 
auxiliary capacitance. Further, the aperture ratio is substantially improved by 
selectively providing the auxiliary capacitance in parts much influenced by 
disclination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the active matrix liquid crystal display [claim 2] characterized by to have the thin film 
transistor to which the source field where the pixel electrode was connected was connected, and the 
drain electrode formed on the same layer as the source line connected to the drain of said thin film 
transistor, and for said drain electrode to have the pattern which covered 50% or more of area of the 
barrier layer which constitutes said thin film transistor, and to be formed auxiliary capacity using said 
drain electrode. In the active matrix liquid crystal display using the thin film transistor as a switching 
element The source line formed on the gate line, and the conductive film which functions as a light- 
shielding film, is held at fixed potential, and is in the middle layer of said source line and pixel electrode. 
It has the layer insulation object formed between the source line and said conductive film. Said layer 
insulation object On a lower layer insulating material layer, the upper insulating material layer which 
consists of an ingredient of a different kind is. In said layer insulation object The aperture obtained by 
etching the insulating material layer of the upper layer selectively is prepared, and it sets to said 
aperture. Said conductive film and the auxiliary capacity which makes lower layer metal wiring two 
electrodes, and uses said lower layer insulating material layer as a dielectric are formed. Said lower layer 
metal wiring It is a source line and this layer, and insulates with a source line physically, and is 
characterized by having contact between the drain of a thin film transistor, and a pixel electrode. 
[Claim 3] A thin film transistor and the source line formed on the gate line, It connects with the drain of 
said thin film transistor. Said source line and metal wiring of this layer, The pixel electrode linked to said 
metal wiring, and the conductive film which functions as a light-shielding film, is held at fixed potential, 
and is in the middle layer of said source line and pixel electrode, It is between said conductive films and 
said source lines, and has the layer insulation object which consists of a two-layer insulating material 
layer at least. Said conductive film The active-matrix mold display characterized by having the part 
which touches the lower layer insulating material layer of said layer insulation object in the part which 
laps with said metal wiring. 

[Claim 4] It is the active-matrix mold display characterized by the lower layer of a layer insulation object 
using silicon nitride as a principal component in claim 2 or claim 3. 

[Claim 5] It is the active-matrix mold display characterized by the upper layer of a layer insulation 
object using organic resin as a principal component in claim 2 or claim 3. 

[Claim 6] It is the active-matrix mold display characterized by said auxiliary capacity consisting only of 
silicon nitride as a dielectric in claim 2. 

[Claim 7] The thickness of the layer which uses said silicon nitride as a principal component in claim 4 is 
a active-matrix mold display characterized by being 1000A or less. 

[Claim 8] Said metal wiring is a active-matrix mold display characterized by being prepared in the part 
which disclination tends to generate [ in / on claim 2 or claim 3 and / a pixel ]. 

[Claim 9] It is the active-matrix mold display characterized by being formed so that said metal wiring 
may lap with a gate line in claim 2 or claim 3. 

[Claim 10] It is the active-matrix mold display characterized by being formed so that said aperture may 
lap with a gate line in claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Invention indicated on these descriptions relates to the 
circuitry and arrangement of the pixel field of the display of the active-matrix mold which has a source 
line on a gate line, using a thin film transistor. Especially, it is related with the configuration of auxiliary 
capacity. 
[0002] 

[Description of the Prior Art] The technique which produces a thin film transistor (TFT) on a cheap 
glass substrate recently is progressing quickly. It is [ the ] reasonable in the need of an active matrix 
liquid crystal display having increased. An active matrix liquid crystal display arranges a thin film 
transistor to each of each pixel of dozens arranged in the shape of a matrix - 1 million numbers, and 
controls the charge which frequents each pixel electrode by the switching function of a thin film 
transistor. 

[0003] Liquid crystal is put between each pixel electrode and a counterelectrode, and a kind of capacitor 
is formed. Therefore, the electro-optics property of liquid crystal can be changed by controlling receipts 
and payments of the charge to this capacitor by the thin film transistor, the light which penetrates a 
liquid crystal panel can be controlled, and image display can be performed. 

[0004] Moreover, the capacitor which becomes with such a configuration has the problem that the 
electro-optics property of liquid crystal changes and the contrast of image display gets worse, in order 
that the maintenance electrical potential difference may decrease gradually by leak of a current. Then, 
the configuration which supplies the charge which installed the capacitor which consists of liquid crystal, 
and another capacitor called auxiliary capacity to a serial, and was lost by leak etc. to the capacitor 
which consists of liquid crystal is common. 

[0005] The circuit diagram of the conventional active matrix liquid crystal display is shown in drawing 1 . 
A active-matrix mold display circuit is roughly divided into three parts. That is, it is the active-matrix 
circuit 3 in which the 1 pixel data driver line for driving the gate driver circuit 2 for driving the gate line 
(gate wiring, scanning wiring, scan wiring) 4 and the source line (data wiring, source wiring, signal wiring) 
5 was prepared. Among these, the data driver line 1 and the gate driver circuit 2 are named a 
circumference circuit generically. 

[0006] The active-matrix circuit 3 is formed so that many the gate lines 4 and the source lines 5 may 
cross mutually, and the pixel electrode 7 is formed in each intersection. And the switching element (thin 
film transistor) 6 for controlling the charge which frequents a pixel electrode is formed. As a thin film 
transistor, a top gate mold (what has a gate electrode on a barrier layer), and a bottom product gate 
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mold (what has a barrier layer on a gate electrode) are properly used according to the circuit structure 
to need, a making process, a property, etc. Moreover, the auxiliary capacity 8 is formed in the capacitor 
and juxtaposition which are a pixel in order to control fluctuation of the electrical potential difference of 
a pixel according to leakage current as mentioned above. ( Drawing 1 ) 

[0007] On the other hand, since conductivity is changed by the exposure of light, a thin film transistor 
needs to put the coat (black matrix) which has protection-from-light nature on a thin film transistor, in 
order to prevent it. Moreover, in order to prevent that the color between pixels and brightness are mixed* 
and the poor display by turbulence of the electric field in the boundary part of a pixel, the coat of the 
above-mentioned protection-from-light nature is formed between pixels. 

[0008] For this reason, this protection-from-light nature coat presents a matrix-like configuration, and 
is called a black matrix (BM). Although BM was prepared in the substrate (opposite substrate) which 
counters the substrate with which the active-matrix circuit was prepared from the profitableness on a 
production process at the beginning, preparing the area of a pixel in the substrate with which the active- 
matrix circuit was prepared from the need of enlarging (a numerical aperture being gathered) is proposed. 
[0009] 

[Problem(s) to be Solved by the Invention] Although various things were proposed about the 
configuration of auxiliary capacity, it was difficult to obtain a big capacity, maintaining a part for opening 
of a pixel (transparency part of light). This invention is made in view of such the actual condition. 
[0010] 

[Means for Solving the Problem] It has the drain electrode formed on the layer as the source line 
connected to the drain of the thin film transistor to which the source field where the pixel electrode was 
connected was connected, and said thin film transistor with one [ same ] of the invention indicated on 
these descriptions, said drain electrode has the pattern which covered 50% or more of area of the 
barrier layer which constitutes said thin film transistor, and it is characterized by to be formed auxiliary 
capacity using said drain electrode. 

[0011] Since auxiliary capacity is formed on a thin film transistor, the above-mentioned configuration 
can make the numerical aperture of a pixel high. 

[0012] Moreover, in case other invention indicated on these descriptions forms a light-shielding film in 
the substrate by the side of a active matrix, it is characterized by solving the above-mentioned 
technical problem by holding this light-shielding film to fixed potential as a conductive thing, and using 
this as an electrode of auxiliary capacity. First of all, since a light-shielding film does not make light 
penetrate, there is no decline in the numerical aperture by using this for the electrode of auxiliary 
capacity. 

[0013] The active-matrix mold indicating equipment of this invention functions as ** thin film transistor, 
** gate line, the source line formed on it, and a ** light-shielding film, and is connected to the drain of 
the conductive film held at fixed potential, and ** thin film transistor, and it is between the metal wiring 
** conductive film of the same layer as a source line, and a source line, and has the layer insulation 
object which consists of a two-layer insulating material layer at least. 

[0014] if the above-mentioned conditions are fulfilled in this invention — a thin film transistor — a top 
gate and a bottom product gate — all can be used. It is because the main improving point of this 
invention is related with the structure above a source line, so it does not pose a problem at all about 
the structure below a source line (namely, physical relationship of a gate line and a barrier layer). 
Moreover, the layer system of a layer insulation object may be three or more layers. 
[0015] One of this inventions is characterized by forming the auxiliary capacity which makes two 
electrodes the above-mentioned metal wiring and a conductive film (light-shielding film), and uses the 
lower layer insulating material layer of a layer insulation object as a dielectric at least at the part into 
which the insulating material layer of the upper layer of a layer insulation object was etched in the 
above-mentioned structure. The dielectric may consist of an insulating material layer more than two- 
layer. 
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[0016] Other configurations of this invention are characterized by a conductive film (light-shielding film) 
having the part which touches the lower layer insulating material layer of a layer insulation object in the 
part which laps with metal wiring in said layer insulation object in the above-mentioned structure. 
[0017] In the 1st of the above-mentioned invention, and the 2nd, it is effective that it is stabilized, can 
produce the lower layer of a layer insulation object in a semi-conductor process, and specific inductive 
capacity also uses high silicon nitride as a principal component. In that case, as a dielectric of auxiliary 
capacity, it is also possible to also consider only as a silicon nitride layer and to consider as multilayer 
structure with other coats (for example, oxidation silicon). 

[0018] In this case, a bigger capacity is obtained by a dielectric s becoming thin and using silicon nitride 
with a large dielectric constant. In this invention, the thickness of a silicon nitride layer is preferably 
good to consider [ 1000A or less ] as 500A or less. 

[0019] Moreover, in such structure, a silicon nitride film will cover a active-matrix circuit from on a 
source line, and barrier ability, such as the moisture resistance of silicon nitride and ionicity-proof, can 
use effectively. 

[0020] Moreover, in the above-mentioned invention, although it is also effective to form the upper layer 
of a layer insulation object using the easy organic resin (for example, polyimide, a polyamide, 
polyimidoamide, epoxy, an acrylic, etc.) of flattening, a lower layer is wanted to use organic resin as the 
high ingredient of barrier ability, such as silicon nitride, an aluminum oxide, and alumimium nitride, since 
barrier ability, such as moisture resistance and ionicity-proof, is weak. 

[0021] Furthermore, in the above-mentioned invention, it is effective by the following reasons to prepare 
metal wiring in the part which disclination (orientation turbulence of the liquid crystal molecule under the 
effect of irregularity or horizontal electric field) tends to generate in a pixel. Although what originates in 
dust etc. among disclination can cope with it by defecation of a production process, to what is depended 
on the irregularity (for example, irregularity near contact of a pixel electrode) and horizontal electric field 
of component structure, radical treatment is impossible. The part which disclination generates is 
unsuitable although used as a pixel, and conventionally, although measures which do not function as a 
bonnet and a pixel by the light-shielding film have been taken, by this invention, such a part can prepare 
auxiliary capacity in such a part, and can use area effectively. 
[0022] 
[Example] 

[Example 1] The making process sectional view of this example is shown in drawing 3 , and a making 
process plan is shown in drawing 2 . The number of drawing 2 and drawing 3 corresponds. The numeric 
value of the thickness and others in the following examples is not an example, and necessarily the 
optimal. Furthermore, even if those who carry out this invention change if needed, it does not interfere 
at all. 

[0023] First, the amorphous silicon film is formed with a plasma-CVD method or a reduced pressure 
heat CVD method in thickness of 500A on a glass substrate 11. Although it is desirable on a glass 
substrate that the thickness of 3000A forms the oxidation silicon film by the spatter or the plasma-CVD 
method as substrate film, if it is on a quartz-glass substrate, it is not necessary in it to prepare 
especially the substrate film. Next, the barrier layer 12 of a thin film transistor is obtained by using the 
amorphous silicon film as the crystalline silicon film, and etching this with well-known annealing 
techniques, such as heating or an exposure of laser light. 

[0024] Next, by the plasma-CVD method, the reduced pressure heat CVD method, or the spatter, the 
oxidation silicon film 13 is formed in thickness of 1000A as gate dielectric film. And the gate line (gate 
electrode) 14 is obtained by forming the polycrystal silicon film which has phosphorus in thickness of 
5000A with a reduced pressure CVD method, and etching this. ( Drawing 3 (A)) 

[0025] Next, they are 5x1015 atom /[ 5x1014 - ] cm3 about the ion of Lynn which is the impurity which 
gives N type. The source 15 and a drain 16 are formed by pouring in with a dose. All serve as N type. 
The field where impregnation of impurity ion was performed is activated after impregnation of impurity 
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ion by performing heat-treatment, the exposure of laser light, or the exposure of strong light. 
[0026] Next, with a well-known insulating material stratification technique, the layer insulation object 17 
of oxidization silicon with a thickness of 5000A is formed, the layer insulation object 1 7 and gate 
dielectric film 13 are etched, and the contact hole which reaches the source 15 and a drain 16 is 
punctured. And the source line 18 and the metal wiring (auxiliary capacity electrode) 19 are formed with 
a well-known metal wiring formation technique. ( Drawing 3 (B)) 

[0027] Signs that the circuit obtained at the process so far was seen from the top are shown in drawing 

2 (A). A number corresponds to the thing of drawing 3 . ( Drawing 2 (A)) 

[0028] Next, a silicon nitride film 20 is formed by the plasma-CVD method using a silane, ammonia or a 
silane, N2 O, or a silane, ammonia and N2 O. This silicon nitride film 20 forms membranes in thickness of 
500A 250-1 000A and here. The approach of using a JIKURORU silane and ammonia is sufficient as the 
membrane formation approach of this silicon nitride film. Moreover, it may depend on the other 
approaches [ also using a reduced pressure heat CVD method and an optical CVD method ] further. 
[0029] Then, at least 8000A or more of polyimide layers 21 is preferably formed in thickness of 1.5 
micrometers with a spin coating method. The front face of a polyimide layer is formed evenly. In this way, 
the layer insulation object which consists of a silicon nitride layer 20 and a polyimide layer 21 is formed. 
And the polyimide layer 21 is etched and the aperture 22 for auxiliary capacity is formed. ( Drawing 3 
(©> 

[0030] In addition, since silicon nitride may be etched depending on the etchant used in the case of 
etching of the polyimide layer 21, 50-500A in thickness and the 200A oxidation silicon film may be 
prepared between a silicon nitride layer and a polyimide layer for protection of silicon nitride. 
Furthermore, the titanium film with a thickness of 1000A is formed by the sputtering method. Of course, 
metal membranes, such as chromium film and aluminum film, may be used, and other membrane 
formation approaches may be used. And this is etched and the black matrix 23 is formed. The black 
matrix 23 is formed so that the hole for auxiliary capacity formed previously may be covered. ( Drawing 

3 (D)) 

[0031] Signs that the hole 22 and the black matrix 23 for auxiliary capacity which are acquired at the 
process so far were seen from the top are shown in drawing 2 (B). A number corresponds to the thing of 
drawing 1 . Auxiliary capacity is formed in the part to which the black matrix 23 lapped with the hole 22 
for auxiliary capacity. Moreover, the contact hole of a pixel electrode is behind formed in the field 31 to 
which the black matrix 23 does not lap with the metal wiring 1 9. ( Drawing 2 (B)) 
[0032] Furthermore, as a layer insulation object, the polyimide film 24 with a thickness of 5000A is 
formed, the polyimide film 21 and 24 and the silicon nitride layer 20 of a field 31 are etched, and the 
contact hole which reaches the metal wiring 19 is formed. Furthermore, the ITO (in DIUMU stannic acid 
ghost) film with a thickness of 1000A is formed by the sputtering method, this is etched and the pixel 
electrode 25 is formed. ( Drawing 3 (E)) 

[0033] In this way, a active-matrix circuit is completed. Like this example, when an insulating layer is 
formed with the polyimide film, flattening is easy and effectiveness is large. In this example, auxiliary 
capacity is obtained by the part 22 with which the black matrix 23 and a drain 16 lap, and a dielectric is 
the silicon nitride layer 17. 

[0034] [Example 2] The plan of the making process of this example is shown in drawing 4 . This example 
of the making process itself is almost the same as that of an example 1, and a number corresponds to 
the thing of an example 1. Circuit arrangement differs from the example 1 and this example shows how 
(a substantial numerical aperture is raised) to form a pixel effectively by preparing auxiliary capacity in 
the part which disclination tends to generate. 

[0035] First, generating of disclination is explained using drawing 5 . Drawing 5 is the thing of the same 
circuit arrangement as the pixel produced in the example 1. As shown in drawing 5 , in the indicating 
equipment which contact 31 of a pixel electrode is formed in the upper right of a pixel, and rubbing is 
performed from the upper right of drawing in the direction of lower left (it is cautious of differing from 
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the upper right from the lower left), and performs source line reversal actuation (the actuation approach 
and the dot reversal actuation which makes mutually the signal impressed between adjoining source 
lines the thing of reversed polarity also include), it is easy disclination producing into the part 30 at the 
upper right of a pixel. Since this part is unsuitable for using for a display, to cover by BM is desired. 
( Drawing 5 ) 

[0036] Then, as shown in drawing 4 (A), like an example 1, arrangement of the metal wiring 19 is not 
prepared on a pixel, but is prepared in the right-hand side of a pixel. ( Drawing 4 (A)) Further, an 
aperture 22 is formed on the metal wiring 19, and BM23 is formed on it. It is effective, if it prepares in 
the lower right field 31 as contact of a pixel electrode is also shown in drawing 4 (B). ( Drawing 4 (B)) 
[0037] In this way, auxiliary capacity is formed in the part which disclination tends to produce. This 
example moved preparing-in pixel upside auxiliary capacity to the left in the circuit of an example 1, and 
the area of opening on a circuit design is the same. However, a substantial more big opening area can be 
obtained by piling up disclination and auxiliary capacity (or BM). 

[0038] [Example 3] The plan of the making process of this example is shown in drawing 6 . This example 
of the making process itself is almost the same as that of an example 1, and a number corresponds to 
the thing of an example 1. This example aims at effective utilization of area more, when it changes 
arrangement of the barrier layer of a thin film transistor, although arrangement of auxiliary capacity is 
substantially [ as an example 2 ] the same. 

[0039] In this example, the direction of rubbing is the upper right from the lower left, and disclination 
tends to produce it into the part at the lower left of a pixel in this case. In an example 2. although 
preparing auxiliary capacity in the part which such disclination tends to produce was shown, in this 
example, a part of barrier layer of the thin film transistor of the next line is prepared in this part. That is, 
the branch of a gate line is removed and it is made the shape of a straight line, and it arranges so that a 
barrier layer may cross this, at the same time it arranges arrangement of the metal wiring 19 on the 
left-hand side of a pixel, as shown in drawing 6 (A). ( Drawing 6 (A)) 

[0040] Furthermore, an aperture 22 is formed on the metal wiring 19, and BM23 is formed on it. 
( Drawing 6 (B)) 

In this way, a part of auxiliary capacity and thin film transistor are formed in the part which disclination 
tends to produce. In the circuit of an example 2, the efficient utilization of the part to which the branch 
of a gate line became unnecessary, and area of this example was attained. 

[0041] [Example 4] The plan of the making process of this example is shown in drawing 8 , and the body 
and the circuit diagram of a thin film transistor of this example are shown in drawing 7 . This example of 
the making process itself is almost the same as that of an example 1, and a number corresponds to the 
thing of an example 1. Moreover, the number of drawing 7 and drawing 8 also corresponds mutually. This 
example aims at effective utilization of area for the property of a thin film transistor from slight height, 
when it changes arrangement of the barrier layer of a thin film transistor, and a gate electrode, although 
arrangement of auxiliary capacity is substantially [ as an example 2 ] the same. 

[0042] Since rubbing is made at the upper right from the lower left as well as an example 3, disclination 
also tends to produce this example into the part at the lower left of a pixel. In an example 2, although 
preparing auxiliary capacity in such a part being shown, and preparing a part of barrier layer of the thin 
film transistor of auxiliary capacity and a single gate (single gate) in an example 3 was shown, in this 
example, the barrier layer and gate electrode of a thin film transistor of a triple gate (3-fold gate) are 
also prepared in this part. 

[0043] First, the outline of the triple gate thin film transistor of this example is explained using drawing 7 
(A). This thin film transistor forms a branch 29 in the gate line 14, and makes it the structure of lapping 
as a barrier layer 12 shows in a gate line, its branch, and drawing. The crossing parts 26-28 serve as a 
transistor, respectively ( drawing 7 (A)). 

[0044] That is, as shown in drawing 7 (B), three thin film transistors serve as structure linked to a serial 
between the source line 1 8 and the metal wiring 1 9. ( Drawing 7 (B)) 
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The effective thing is known especially if such a multiplex transistor is used as a switching transistor of 
a active matrix (JP,5-44195,B). 

[0045] Although the thin film transistor of such structure occupies the part at the lower left of tKe pixel 
of the next line, since this part is a field which disclination tends to generate, this does not bring about 
decline in a numerical aperture like examples 2 and 3. That is. as shown in drawing 8 (A), a branch 29 is 
formed in the gate line 14, and it arranges so that a barrier layer 12 may intersect the gate line 14 and 
its branch 29 3 times. Furthermore, the metal wiring 19 is arranged on the left-hand side of a pixel, as 
shown in drawing. ( Drawing 8 (A)) 

[0046] Furthermore, an aperture 22 is formed on the metal wiring 19, and BM23 is formed on it. 
( Drawing 8 (B)) 

In this way. a part of auxiliary capacity and thin film transistor are formed in the part which disclination 
tends to produce. Auxiliary capacity may be far small when it considers as 3-fold gate thin film 
transistor like the circuit of an example 2 at the point which needs the branch of a gate line, although 
this example is more disadvantageous than the thing of an example 3. Therefore, synthetically, this 
example excels the thing of an example 3 in the property. 

[0047] [Example 5] The making process sectional view of this example is shown in drawing 1 1 , and a 
making process plan is shown in drawing 9 . The number of drawing 9 and drawing 1 1 corresponds and 
shows a thing equivalent to that to which it points in the example of further others. This example 
changes arrangement of auxiliary capacity in the pixel circuit which has the laminated structure shown in 
the example 1. 

[0048] The barrier layer 12 of a thin film transistor is obtained by forming the amorphous silicon film 
with a plasma-CVD method or a reduced pressure heat CVD method in thickness of 500A like an 
example 1 on the glass substrate 11 with which the suitable substrate film was formed, next using the 
amorphous silicon film as the crystalline silicon film, and etching this with a well-known annealing 
technique. 

[0049] Next, the oxidation silicon film 13 is formed in thickness of 1000A as gate dielectric film. And the 
gate tine (gate electrode) 14 is obtained by forming the polycrystal silicon film which has phosphorus in 
thickness of 5000A with a reduced pressure CVD method, and etching this. ( Drawing 1 1 (A)) 
[0050] Next, they are 5x1015 atom / [ 5x1014 - ] cm3 about the ion of Lynn which is the impurity which 
gives N type. The source 15 and a drain 16 are formed by pouring in with a dose. Annealing treatment is 
performed after impregnation of impurity ion. 

[0051] Next, the layer insulation object 17 of oxidation silicon with a thickness of 2 micrometers is 
formed with a well-known insulating material stratification technique. With a well-known flattening 
technique (for example, chemical mechanical polish (CMP) law), flattening of the insulating material front 
face is carried out. Then, the layer insulation object 17 and gate dielectric film 13 are etched, and the 
contact hole which reaches the source 15 and a drain 16 is punctured. And the source line 18 and the 
metal wiring (auxiliary capacity electrode) 19 are formed with a well-known metal wiring formation 
technique. Under the present circumstances, the metal wiring 1 9 covers a gate line. ( Drawing 1 1 (B)) 
[0052] Signs that the circuit obtained at the process so far was seen from the top are shown in drawing 
9 (A). It being characteristic at this example is that the metal wiring 19 used as the electrode of auxiliary 
capacity covers a part of gate line 14. It is the factor in which the gate line 14 and the metal wiring 19 
are both the things of protection-from-light nature, and narrow the area of a pixel. In the case of the 
example 1 , since these were arranged so that it may not lap, the area of the part which can use only the 
part as a pixel was narrow. In this example, more area can also use the gate line 14 now for a pixel by 
repeating the metal wiring 1 9. ( Drawing 9 (A)) 

[0053] In addition, as shown in drawing 9 , in case the metal wiring 1 9 linked to the gate line which drives 
the pixel electrode concerned, and a pixel electrode is arranged in piles, it is desirable to make small 
capacity coupling between the gate line 14 and the metal wiring 19. Although the above-mentioned 
problem was solved by making thickness of a layer insulation object thick enough in this example, as 
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shown in drawing 10 , the metal wiring 19 may be repeated on the gate line of the next line. ( Drawing 
10) 

[0054] Next, a silicon nitride film 20 is formed in thickness of 500A 250-1 000A and here. Furthermore, 
the oxidation silicon film (not shown) with a thickness of 200A is deposited. Then, at least 8000A or 
more of polyimide layers 21 is preferably formed in thickness of 1.5 micrometers with a spin coating 
method. The front face of a polyimide layer is formed evenly. In this way, the layer insulation object 
which consists of a silicon nitride layer 20 and a polyimide layer 21 is formed. And the polyimide layer 21 
is etched and the aperture 22 for auxiliary capacity is formed. ( Drawing 1 1 (O) 

[0055] Furthermore, the titanium film with a thickness of 1000A is formed by the sputtering method, this 
is etched, and the black matrix 23 is formed. The black matrix 23 is formed so that the hole 22 for 
auxiliary capacity formed previously may be covered. 

[0056] Signs that the hole 22 and the black matrix 23 for auxiliary capacity which are acquired at the 
process so far were seen from the top are shown in drawing 9 (B). Auxiliary capacity is formed in the 
part to which the black matrix 23 lapped with the hole 22 for auxiliary capacity. In order to increase the 
area for opening, the hole 22 for auxiliary capacity is good to be formed so that it may lap with the gate 
line 14. Moreover, in order to form the contact hole of a pixel electrode, the field 31 where the black 
matrix 23 does not lap with the metal wiring 19 is also formed. ( Drawing 9 (B)) 
[0057] Furthermore, as a layer insulation object, the polyimide film 24 with a thickness of 5000A is 
formed, the polyimide film 21 and 24 and the silicon nitride layer 20 of a field 31 are etched, and the 
contact hole which reaches the metal wiring 19 is formed. Furthermore, the ITO (in DIUMU stannic acid 
ghost) film with a thickness of 1000A is formed by the sputtering method, this is etched and the pixel 
electrode 25 is formed. ( Drawing 1 1 (D)) 

[0058] In this way, a active-matrix circuit is completed. Although this example is related with TFT of a 
single gate, in TFT of many gates as shown in an example 4, it can carry out similarly, and the same 
effectiveness is acquired. 

[0059] [Example 6] This example is shown using drawing 12 - drawing 15. The barrier layers 105, 106, 
107, and 108 formed in the lowest layer are shown in drawing 12 . This barrier layer is formed on a glass 
substrate, a quartz substrate, and other insulating front faces. 

[0060] The gate dielectric film which is not illustrated is formed on the barrier layer. The gate lines 101 
and 102 are formed on gate dielectric film. 

[0061] Here, the barrier layer part in the part at which a gate line crosses a barrier layer serves as a 
channel formation field. 

[0062] The interlayer insulation film which is not illustrated is formed on the gate electrode, and the 
source lines 103 and 104 are formed on it. 

[0063] The source line 104 is connected to the source field formed in the barrier layer 106 through 
contact 1 09. 

[0064] Moreover, the drain (obtained by carrying out patterning of same film) electrodes 109, 110, 111, 
and 112 are formed using the source line and the ingredient. 

[0065] This drain electrode is used in order to form capacity. Moreover, it is used as what constitutes a 
part of BM. 

[0066] The part into which the drain wiring 110 shown by 1 13 extended is a pattern for earning capacity 
value. 

[0067] The drain electrode has wrap structure in the area more than one half of a barrier layer. 
Predetermined auxiliary capacity value can be earned by considering as such structure, without reducing 
a numerical aperture greatly. 

[0068] What is shown in drawing 1 3 is in the condition which formed the silicon nitride film which is not 
illustrated in addition to the condition which shows in drawing 1 2 , and formed the capacity lines 113 and 
114 on it. 

[0069] This silicon nitride film that is not illustrated functions as a dielectric of auxiliary capacity. 
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[0070] What is shown in drawing 14 is in the condition which formed the interlayer insulation film further 
and formed the pixel electrodes 1 1 5, 1 1 6, 1 1 7, 1 1 8, 1 1 9, 1 20, 1 21 , 1 22, and 1 23 on the capacity lines 1 1 3 
and 114 shown in drawing 13 as it is also at ITO on it. 

[0071] With the configuration shown in this example, since auxiliary capacity is formed as it covers and 
hangs above TFT, the numerical aperture of a pixel can be made high as much as possible. 
[0072] Moreover, large capacity can be acquired by considering as the configuration which forms 
capacity between capacity lines using the drain electrode (this electrode being formed in source wiring 
and coincidence) formed between a drain field and a pixel electrode. That is, since thickness of the 
dielectric film (in this case, silicon nitride film) which constitutes auxiliary capacity can be made thin 
when such a configuration is adopted, a large capacity can be taken. 
[0073] 

[Effect of the Invention] As shown above, the conductive film used as a black matrix was used as the 
electrode, and the approach of forming auxiliary capacity between this, a source line, and metal wiring of 
this layer was proposed. 

[0074] Since this configuration uses the upper part section of TFT as a capacity again, it can raise the 
numerical aperture of a pixel. 

[0075] Although the example showed the example which uses the thin film transistor of a top gate mold, 
since this invention is amelioration about the structure above a source line, it is clear that it can carry 
out similarly in the thin film transistor of a bottom product gate mold. Thus, this invention is useful on 
industry. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of a general active-matrix circuit is shown. 
[Drawing 2] The making process plan of the active-matrix circuit of an example 1 is shown. 
[Drawing 3] The making process sectional view of the active-matrix circuit of an example 1 is shown. 
[Drawing 4] The making process plan of the active-matrix circuit of an example 2 is shown. 
[Drawing 5] Drawing explaining disclination. 

[Drawing 6] The making process plan of the active-matrix circuit of an example 3 is shown. 
[Drawing 7] The outline and circuit diagram of a thin film transistor of an example 4 are shown. 
[Drawing 8] The making process plan of the active-matrix circuit of an example 4 is shown. 
[Drawing 9] The making process plan of the active-matrix circuit of an example 5 is shown. 
[Drawing 10] The plan of the active-matrix circuit relevant to an example 5 is shown. 
[Drawing 1 1] The making process sectional view of the active-matrix circuit of an example 5 is shown. 
[Drawing 1 2] The plan showing the configuration of an example 6. 
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[Drawing 1 3] The plan showing the configuration of an example 6. 
[Drawing 14] The plan showing the configuration of an example 6. 
[Description of Notations] 

1 Data Driver Line 

2 Gate Driver Circuit 

3 Active-Matrix Circuit Field 

4 Gate Line 

5 Source Line 

6 Thin Film Transistor (TFT) 

7 Pixel Electrode 

8 Auxiliary Capacity 

1 1 Glass Substrate 

1 2 Barrier Layer 

13 Oxidation Silicon Film (Gate Dielectric Film) 

14 Gate Line (Gate Electrode) 

15 Source 

16 Drain 

17 Oxidation Silicon (Layer Insulation Object) 

1 8 Source Line 

1 9 Metal Wiring (Auxiliary Capacity Electrode) 

20 Silicon Nitride Layer 

21 24 Polyimide layer 

22 Aperture (Auxiliary Capacity) 

23 Light-shielding Film (Black Matrix) 
25 Pixel Electrode 

26, 27, 28 Thin film transistor 

29 Branch of Gate Line 

30 Part Which Disclination Tends to Produce 

31 Part Which Forms Contact Hole 
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[Procedure amendment] 

[Filing Date] March 18, Heisei 16 (2004. 3.18) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The content of amendment] 

[Title of the Invention] The display of a active-matrix mold 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

The barrier layer which has a source field and a drain field, 
The gate line containing a gate electrode, 
The source line linked to said source field, 
Metal wiring linked to said drain field, 

The lower layer interlayer insulation film formed on said source line and said metal wiring, 
The interlayer insulation film of the upper layer which has the aperture to which it becomes from a 
different ingredient from said lower layer interlayer insulation film, and said some of lower layer 
interlayer insulation films are exposed, 

The conductive film formed on the interlayer insulation film of said upper layer, and said interlayer 

insulation film of the exposed lower layer, 

It 

Said gate line has the part which laps with said aperture, 

The display of the active-matrix mold characterized by forming the capacity which uses said conductive 
film and said metal wiring as an electrode, and uses said interlayer insulation film of the exposed lower 
layer as a dielectric in said aperture. 
[Claim 2] 

The barrier layer which has a source field and a drain field, 



-12- 



The gate line containing a gate electrode, 
The source line linked to said source field, 
Metal wiring linked to said drain field, 

The lower layer interlayer insulation film formed on said source line and said metal wiring, 
The interlayer insulation film of the upper layer which has the aperture to which it becomes from a 
different ingredient from said lower layer interlayer insulation film, and said some of lower layer 
interlayer insulation films are exposed, 

The conductive film formed on the interlayer insulation film of said upper layer, and said interlayer 
insulation film of the exposed lower layer. 
It ****, 

In said aperture, the capacity which uses said conductive film and said metal wiring as an electrode, and 

uses said interlayer insulation film of the exposed lower layer as a dielectric is formed, 

Said barrier layer is the display of the active-matrix mold characterized by having the part covered with 

said capacity. 

[Claim 3] 

The barrier layer which has a source field and a drain field, 
The 1st gate line containing a gate electrode, 
The source line linked to said source field, 
Metal wiring linked to said drain field, 

The lower layer interlayer insulation film formed on said source line and said metal wiring, 
The interlayer insulation film of the upper layer which has the aperture to which it becomes from a 
different ingredient from said lower layer interlayer insulation film, and said some of lower layer 
interlayer insulation films are exposed, 

The conductive film formed on the interlayer insulation film of said upper layer, and said interlayer 
insulation film of the exposed lower layer, 
It **** t 

Said metal wiring has the part which laps with the 2nd gate line of the next line of said 1st gate line, 
Said 2nd gate line has the part which laps with said aperture, 

The display of the active-matrix mold characterized by forming the capacity which uses said conductive 
film and said metal wiring as an electrode, and uses said interlayer insulation film of the exposed lower 
layer as a dielectric in said aperture. 
[Claim 4] 

It is the display of the active-matrix mold characterized by covering 50% or more of area of said barrier 
layer by said capacity in claim 2. 
[Claim 5] 

It is the display of the active-matrix mold characterized by said conductive film having protection-from- 
light nature in any 1 term of claim 1 thru/or claim 4. 
[Claim 6] 

It is the display of the active-matrix mold characterized by said conductive film being a capacity line in 
any 1 term of claim 1 thru/or claim 5. 
[Claim 7] 

It is the display of the active-matrix mold characterized by said lower layer interlayer insulation film 
using silicon nitride, an aluminum oxide, or alumimium nitride as a principal component in any 1 term of 
claim 1 thru/or claim 6. 
[Claim 8] 

It is the display of the active-matrix mold characterized by the interlayer insulation film of said upper 
layer using organic resin as a principal component in any 1 term of claim 1 thru/or claim 7. 
[Claim 9] 

It is the display of the active-matrix mold characterized by the thickness of said lower layer interlayer 
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insulation film being 100nm or less in any 1 term of claim 1 thru/or claim 8. 
[Claim 10] 

Said metal wiring is the display of the active-matrix mold characterized by being prepared in the part 
which disclination tends to generate [ in / on any 1 term of claim 1 thru/or claim 9, and / each pixel ]. 
[Claim 11] 

Said metal wiring is the display of the active-matrix mold characterized by being prepared in the part 
which begins [ in / on any 1 term of claim 1 thru/or claim 9, and / each pixel ] rubbing. 
[Claim 12] 

It is the display of the active-matrix mold characterized by said metal wiring being a drain electrode in 

any 1 term of claim 1 thru/or claim 11. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0033 

[Method of Amendment] Modification 

[The content of amendment] 

[0033] 

In this way, a active-matrix circuit is completed. Like this example, when an insulating layer is formed 

with the polyimide film, flattening is easy and effectiveness is large. In this example, auxiliary capacity is 

obtained by the part 22 with which the black matrix 23 and a drain 16 lap, and a dielectric is the silicon 

nitride layer 20. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0063 

[Method of Amendment] Modification 

[The content of amendment] 

[0063] 

The source line 104 is connected to the source field formed in the barrier layer 106 through contact 129. 

[Procedure amendment 5] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 12 

[Method of Amendment] Modification 

[The content of amendment] 
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